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Methods
Discussion
Results
The goal of the Spruce and Peatland Responses Under Changing
Environments (SPRUCE) experiment project, led by Oak Ridge National
Laboratory (ORNL), is to observe and assess ecological responses of
peatland ecosystems to increased temperatures and elevated
atmospheric CO2 concentrations. Control plots are maintained at
ambient temperatures and/or CO2 concentrations. Treatments are
applied in a full factorial design; plots are warmed to +2.25, +4.5,
+6.75, and +9oC and exposed to an atmospheric CO2 concentration of
800 to 900 ppm. These parameters are set to reflect projected
temperatures and atmospheric CO2 levels in the next century. The
source for the CO2 that is added comes from natural gas, a fossil fuel,
which is depleted in 13C and 14C. New CO2 source tanks are delivered
one to two times a week. We wanted to make sure the CO2 was
consistently coming from natural gas and not other sources. We
measured the δ13C and Δ14C of mixed ambient and elevated CO2 in
treatment plots and ambient CO2 in control plots. Using the δ
13C and
Δ14C for mixed (treatment) and ambient (control) atmospheric CO2, we
were able to calculate δ13C and Δ14C for elevated CO2. We found that
the CO2 source consistently comes from natural gas.
1. Air samples were collected from S1 bog plots (Figure 4, 5).
2. Air samples evacuated into the extraction line (Figure 1) to isolate 
CO2. 
3. CO2 was reduced to graphite in the reduction line
1 (Figure 2).
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13C samples were sent to UC Davis to be analyzed.
4. Graphite samples analyzed using the HVEC 10 MV Model FN Tandem 
Van de Graaff Accelerator. 
Figure 1. CO2 Extraction Line. Figure 2. CO2 Reduction Line
1.
The δ13C and Δ14C (13C and 14C depletion) values throughout the year are shown in Figures 5 and 6, respectively.
• The mean δ13C of elevated CO2 is -43.38 with a standard deviation of  3.00; atmospheric CO2 is depleted in 
13C.
• The mean Δ14C of elevated CO2 is -958 with a standard deviation of  51; atmospheric CO2 is depleted in 
14C.
The results imply that the CO2 source consistently came from natural gas throughout the measurement period. The CO2 source tanks that are being 
replaced are in compliance with the contract for CO2 from natural gas. Furthermore, the elevated CO2 was consistent across the different 
temperature treatments indicating that elevated temperatures do not affect δ13C and Δ14C . Monitoring the isotopic signature of elevated CO2
supports research that uses 13C and 14C isotopic values for tracking carbon cycling. 
Figure 6. Mean δ13C for samples collected on days 202, 244, 264, and 301 of 2016
across different temperature treatments. The mean is -43.38 with a SD  3.00.
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Figure 5. Mean Δ14C for samples collected on days 202, 244, 264, and 301 of 2016
across different temperature treatments. The mean is -958 with a SD  51.
Figure 4. S1 Bog Treatment Layout Figure 5. Bog plot within experimental S1 bog site.
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Figure 3. CO2 tank to supply elevated CO2 to
treatment plots at S1 bog site.
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